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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
microcomputer in which a debug circuit equipped 
with various functions used at the time of 
program debugging is provided in the 
microcomputer, and a flash memory electrically 
capable of writing/erasing incorporated on the 
same chip can be used as an emulation memory. 
SOLUTION: This device is provided with a flash 
memory 6 electrically capable of writing/erasing 
in which a program in a development stage is 
stored and a debug circuit 7 having an exclusive 
input and output terminal 8 for connection with 
an outside ICE are incorporated in this device. 
The debug circuit 7 is provided with a 
communicating function with a CPU 1, a 
communicating function with the ICE, the trace 
function of the operating state of the CPU 1, 
break function for generating debug interruption, 



function for writing a program code from the ICE in the flash memory 6, and function for 
transmitting the content of the flash memory 6 to the ICE. 
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8 b 4G D 8 a tfAftttftfCft ->fcC 4 SrSflO , K 
ft. ifti$<D i C E 1 4 4 7v<? ^BB7 4<WlfflMiffCC 

4. 

[0 06 8] HMWDru- »«tt«:ttlBr««d 
tea. a«, hu-x»teiw»<CT4o Tftfc*>> * 
-If ifyU^%^iC A^s h feim&3 0 J£J: -7 
r 7' b - * &f* £ fcSj t, . f> < - 0 jA****#fe± 
T44, b 4 l«ifiEJBf*0 h U-X 

tlttrtSTSt GCLK' ^t6D^n^01B^ 
feTsWOKlHJBS'ttr, GDMX8a« "8X H '" 41* 
9BMIa-F*m*U I CE 1 4K»l,r:/b- 
8JK «fc 4 r v v * ^ 0 ii*(C«*«c J: -> T J. -tf * P y 

[ 0 0 6 9] >Q- FfJHe«)aiffiiC^c» 4 C»« 
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r*. y*>D-Ktt, "? ^ ^ > 1 ifcrta*mc7 7 

* y y $ *cj#(./r . L» - F/^a ^ b- 
X^t 4'©!ftff € . G D ^vx 8 a */rb^C?f ^ iRtt*C* 

4. Tvt>fe. $f RESET' »8e« X" 

? httHSccfec^Ctt, ^^^>1 1©CPU 1«WK> 

yaaiu^ a? ( 1 > 2 2 ono f ^ * 

^ 1 " KUBfeU . *©»V ppa*8d*0 vd»% 1 2 

vi<:n>o ctitej:-?r^<^ yBtt7t*y«5>o-K 
[0070] ftia, cojr^vo-F^-Ftti^^r 

tt. I CE 1 4*6f ff M^?HS|7©y*>D- KMai 
@K3 6&/rt/ % c % ^^3>i irt©?? ^>>^>'^y 

4dJ:0'*- b-X0400n-?> F*ftf??& 
20 C4^f'*^ 

ti, B 1 4 tC^T7 F U X < A 1 5 A 0 ) A 
t). <D7-D0> ASA, CE' t OE' v W 

E* (DftHMJkA, VppAA> fe^CJtfc'i^ (BUS 
Y) &}7tCJ:<7Xmt$tlZo UtcJU^X, 7j<v9B 
H7 PiO^^^a- F*J«IBK 3 6 ©Silli, I CE 1 

4 < fc9GD. , <x8a*ig*br8 h^&ra^nr 

30 <4^*-^^. -?^3>i irtaso7 Kux.><X5afe 
J:tf* ? '-*^<X5l) 4^1^7 9 ?^*pf*y 6^iS4 
44^CC, CE' , OE* ^J: WE'<7>SfI^^g 

ft > ^ s > y-c&ai/r . Bt>< 7 9 ^ t» 6 ^ 
a*c4r*4, 'J-f, yp«A, 

^'J7r^. *- MI/-a%3?> F.^t7M(Cfe 
»4. !CEl4^^0^-^Aaj/J^^^>^. fcj: 
a'$r^ > a - KIHDB&t3 6475^fajC*iJ 6feW 

[ 0 072] $ r y - f 3 t > f Jttf Boiww: * r 
40 imth. ccx\ m 1 5 « - f 3 -? > FUtfno y 

> a - FMMBEI 3 6 ©SM? W^^f^^ 
>y^*- h % C*4 0 *r*t?jcc, I CE 1 4ffi*»&G 
C LK* S^SbO^P^^cc^llBUC, CD^X8a 

F^-F { y- h"3^7> KoC'il'&ti "00 
m '* > *A*T4 0 yO>u-F^- h"<Dii^. C0)2 
■7 > F 2 - F« y «5 > a - F$U@1IHBS 3 6 rto^- * v 
■y ?W®kK-7 v?$n444*>tC, f-^KAS b(?>T 
(i(H (D7-D0) ocS^j^n^o Sfcy*9>a-FM 
•HBSeratGCLK* 4**8 b©ya 5 XcpWBl/ 
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"J 6 $''<X 5 I) ©Ttt«l < D 7 - D 
0> ±K|U>j3n«:C©3-?>Ka- Ft, C©WE' 

[ 0 0 7 3]* *da]B# tc . #0 > a - FMBB18 3 6 1? 

-h"3-?> F^**C4*WHR8ft*. C0f3- Ftif 
*fcg"3l't\ I C E 1 43*&<D2BB<P;UJ«L'-F 

r k b xcr>rte#J i *v -en*-' 7Fw^i 

TfiM!<A7^AG) Ktt^Sftr? 7? 6 . 

tcA££ft£. SfetCl CE 1 4^6©3BB«)AAJi 
»J - F7 F ^^©±fi«i*i|»$n*cr F Ua7 

ttfl (A 1 5«~A8) CCtt/J^n, H»C7?*i':*-rf 
*V6(CAA3ft«. 

[0 07 4] «i»r, I CE 1 4ltG0E' a^ac©- 

fc». OCLK* J»8b^?a^*AA«. 

OE' <f^££s£U «n«79?^*pr«ij6«:a 
7??^*^*y 6&C<POE* flWCHMBUTA 

fiztixi'Zr f i^xr^sss ftfcsfcc&r 

*;<*5 DOTfiflJ ( D 7 0 > Ktitfj?** C<7>r 
~£&3&fCGD'<*8 a*<:tSA$*vC i CE 1 4tc& 

^n** eub©af?ccj:o*c i ce i 4ii^^^> i 1 

tCR&$ftfc7 v ■? i'* > * "J 6 OflKBSttO^- 
a$*aJi* fe , r «C*> * 'J - F 2 ^7 > F «5*fr «r^7 1/ fc 

I 0 0 7 5 ] i*K 7D^7A27> F»fft«E>ttff CCO 30 

I'tKfSt*. cct\ bi 6it7*o^7A2-?>FS 
W*© y 0 > u - FMIDEKS 3 6 ©flffi y*S 

Atftty.- Fa-?> F&tTll$<!:E]&C*&. Tftfefc, 
iSBKi*a-?> Fa - f«\ 2BSKI*t p o*'*a7 
FU*<0TfcS£* 3Ha«it7'D^Ar Fl/^co± 

4. ft*, CCC'^D^7A2^>F*tW0Cti^60C, 

4BS0AA?:'0y?A9W«:ftftK>l CE 1 4«J 

£>o- FM0JBB3 6 CM 5 - ♦ ? 9 ^islS&tc? * $ 
ft*£<!;*>tc. ^-*^«5|>«[>T14« (D7-D0) 
JCfflASn*. ^>D-F*yaBB3 6t l ttGCLK 

&au *-ft£? years*, 
[0 07 6] ?-7?*'3.>*>j eiiccDWE' ff#<*>£ . 

- 5 b ©Ttt« { D 7 - D 0 > hQ>7- * £7*0 
i/ a ^ * 'J 6 *&atij3 ft* BUS YAW 50 
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'FT U^jWea*. COBUSYff W^O^Aa 

CC.-L' U^iWCjR*. C©BUSY«*tt^<yy»l 

( 1 > 2 20^ 1 KCJJJ$4tC4$0 % 
i CE 1 4ti^a^^Ar3-?> Kftfffk C©t»K0 

Htetti/*«o aw c * r 7"a y ^ a a -?> f<d 

[ 0 0 7 7] £K7 D w< U 7 7 ^*?T»CDrtff tc 

^»*cwiw*. ccr. bi 7»^ny^A^»j7T 

0 7 ^ ^ V > Fk*7 D ^7A27> F t*yj»"C#JfTS 
ft*, 7'D FU^ttyp ^7A27> F^W 

fe». 7*P^7^»J77^7> FJHfUKltt^ "J 7 

[ 0 0 7 8 3 ^ ^ u-Xjttf K<o«rtW:oi*r 

frUflOyO >o- K$IJ»BS3 6 ^ ^ > 

r^^^>^t-n:'**p ^riCEi4^:o, 2 

^>F2-F -3 0. ' WMXZUKfttb. CV>^ 
Fa - F«i»rftt»y*>D- FIWJHH3 6i?>r 

0) */rt/r7^?i/a>*ye*ca6ft&. s/cy^ 

>u-K$lr^alIfi^0S3 6iiGCLK , ^8 bWo? 
02H0AAKHttl''tWE' il#t:&SL/ t ^n^7 
7 9 ^ t'»J 6 tCaS*. 7 7 5 1^* > * "J 6 *Ctt2 B 

gec- w e ' (i^fooi o x ? zhc i/ r «*iW? 

aW^jr-H-*. ft*, C®«l*IM¥+ttBUSY« 
^ "*H^ 7*O^Ar2-7>F^fB# 
iHttKl, j CE 1 4ttCft*S«T*Ci«CA->t:jgj 

[ 0 0 7 9] CftJ-CtClftWl/te^M^ ^0S&7 

CE 1 4 tC^T^o CO I C E 1 4i*^-l7 < g« 1 6 
±K(aHW8Sti&^^3> i i icn* J * i 7 €:/rO 

te^*^ V»>*«J etc. ^BK7<D^>a- 

F«is*f<»t,'c#*a&. 

[0 08 0] ccr\ ^<?i^oii*wfc4ufcie«c 
7c^a (waf^?*'*-**^^*, ■c-ghstwiko 
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C'-C&fttitt'*) a-f7D^Ai 
-gK * l; & V y y i' a > * >J 6 ©WSi«8 

* n4 cot* t a - if ? p^Ai r .> < ? >m 0 

[0 08 1] ICEl4tty$>fl-Kagt7T*4, 
V p d £ V s s ( 0 v ) CCK L/C y$ > 

P-F*-FilB»4. fcKU RESET* tfff-8 
e©fl^ti b L'" u^Jl©**4L/CWa>l Hi 1 ; 
■b ^ U*»tc UCte< 0 C ©W*r I C E 1 4 «G D <>< 10 

ft©? v< 9 ^*U8i US>* * ( 0 ) 2 1, rV< ? ?W 
ML/t>x* (1) 2 2, 7h"UAtfcttH>A* (0) 2 
3. 7KU*Jtttl'S>A* <1> 24. * p -*Jtttl*i> 
A*25 4, 
[ 0 0 8 2] fll*t*, y * ? hJj?K«©7a 

fHtrt*^ i/Toga -? *c e o < art u r ^ & ^ * ^ * 

5 6 K y -b ? h HHftfit ^ 7 i©#f t#*> -5 M 

ft. ICE !4^fcRESET' 8ST8e£ te H~ 

^ = >l ltt'J-b* HBftSn-Ca-tP 

U - £ * > h © 4 C 4 $ 'C J. - If^n ^ ? A©*?t3» 

sWS* 1/ , a-HVD« ^©SlTi*4"K s jtc c p u 

1 1 ttf^* :?*-*©*?Ttc#4. 

[ o 0 8 3] a -^7*0 ^^«^4r^c p 

U 1 1 ©ftfE© h h i/-AlWn(C 30 

$*VCC'4fc#. GD'<*8a*>&I CE 1 4^W%£ 

&c*i*K*ttbr&*stM'tf*, ^-i^g^cc-m^ 

■BE b & 4 C 4 * IE 0 < Srf* L/C (,>4A> 49 * 

[ 0 0 8 4] put*, h U-^I*»*64«W'44 1 * 

-?^3>l i©Bkff, -MttofcCPU l©IMWa-iP 40 
©SB (./ fc 4»© 4 tip ft o fcUff * L> C C - & *SR* 
l/C**o a— !«*C©J:5tttK*C. *A^>b^ 
-* 1 5*6ICE 1 4£*H,r*I*©a^>K£W 

3>i icc£fTOtr*-©fi![B&#*. enacts. era 

^>^^7 A«Eiejfl $ n* , < * ?%w •) 

- *©— 19(^7U-*t«-h ^ijiT, 50 
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[ o o 8 5 ] ym9i£&ffi!&bx7><9 

*K«fMW*4, CPU1 lti*r. r^'>^r«ilS7 
©fV<-^ yMMbf** < 1 > 2 2©W2 fc'? hCW— 
b'^ "J ?XAh77 y^:^ x y p l/C (Af ;^ST 

i > . -eotfrtW-' - o ' ©*s^cci*c ©7 ^ y# "* 1 " 

[0 08 6]-*, r>V'^ii0^^^44, r 
jna»7©h U-XM»HH3 4«, e©»*r* 
fT+©FU^tttt*T«K^U->IWa-h" "8X 
m " £{£#?*♦ cncc^O i CE 1 4ii, 
ffi^^:^r^u-i>^4^ cpui i^-if7D 

^D4 # i^ICE 1 4«GOE' ^8 c^ff^^ 
ta H" U^JWCRTo ^<^yB»7ttGOE* -> 
ta H"<DIS^3-K ^4X„ " ^fg^Uftift, GCLK 
' *i=-8 b«J:9GD^^8a«AA^0|fit*« i 
CE 1 4l£C©I8$:3— K "4X B " t*tfa*C4«C 
J:0. I»^GD^A8a. GCLK* S^8b. fej: 
i^'GOE' »-i L 8c&#Jj>IIUrf c M ? ^iiB7pi©*a 
ui>x*2 i -2 6tcri"H2Ar'^4«sStctf->?cc4 
4^4o 

[ 0 0 8 71C ©*»r. I C E 1 4 aa-iWa—y 

K) *if«'r*c43»'C**. HM41/T:, 

y 7 u - 1 cc j: -? c 4=^ b fetta-c, 4 3 > 1 

ll^SW)****©^-* <miiRAM3©^4§i4 

tct§^ $ nrc » 4 r - # > ©rts*^cc >mtzi£ ^ur 
^^.4o !CEi4ii4r. >^yis*asi/ 

©fc«v©3-7> ^BS?©^^'? ^b^X 

^ <0) 2 6KS8j&tr, ttfc, £<0**>Y%. -0 0 
m " ^ F F h ©4fWCT*3W*. I C E 1 4 4r^' 

yut>X* ( 1 ) , (2) (3) 2 6«C4tl^tl 

9±a7FUX«ttftiMt # i CE 1 4 It. 5 s " * 

mm<>i>Afi 1 1 ) 2 2©^2b-.^ h (i^-^y * 

h7 5 JO " 1 - (C* ? h t/. «©ft^< 9 ^*IJ 
^bS>X^r { l ) 2 20>mZ b' ;« h (tf-t'AX>K7 

9y>©rt*©#*^^*ii*)aBr # cn#sHi9icfc 
^-^tt*. 

[ 0 0 8 8] t'A OxAh77^ fc 1 tcft* 

^s^tKcCPuui ±aaofcicEi4©«ff 
ccj:^t:*c!)rtrtW*M- <c-b^h5ti44, ^g*^ 
? ^^-7'7!>^?SWgj(./cc©y fx* ^7?^>? y 

(A^?'/ST2) . *©«**;<* 
( 0 ) 2 6 (DR-g^S^T (at -^STO ) 0 Xtc 

"T*C4CCJ:-> t C i CE 1 43^*r41^-t'^©rts 
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r •? 7$ T 4 > ♦ 

[ 0 0 8 9] C <TM<J>* ^'J^ffiU^^> KCC-lS^tC 

I*. **, (!) . <2> bcirtf 

#tt©rt3S*«*Sa* W^«T6). «hr»-c*o 

# { 4 > fcj: t>' ( 5 > 2 6 K*ttente»*ft 

*«&, 1^tf*x>p:7 5y* M~ ic-te* HO <A io 

fcT* >J £ X* h 7 5 * - £ :ftCAft. 
[0 09 0] CC'f-t'^x>K77^ M~ E-b* 
h3tlft0>£ft?Tl»fi:I CE ! 4i*. Si**-tfAx' 

a>^'<? yui>** (4 ) 4aJtO' (5 > 2 6^^-* 

cpu irt«©b^*©i*i**8toiai/fco. 
ii u i> * kiss 5 ntc * * £t? 2 ^ 
> f a i- c ft 4H *w>*»r*eiT * c <t * ft 0 

[0 09 1] *fc, I CE 1 4tt*«M6lC. "GO' 2 
-ao KteJ:» 'STOP' 3^>P41I««, ^><? 

B#K GO' 3-7>P«r«MEf ft<L friy *!!!)]&* 

9 ) ? ££>*tTv*»7 u c p u 1 ata-tr 

-STOP' 3-?>PttCPUl3»a-lf^Dy*A«: 
Jtfft/r^ftiwe, hfcfflfc*ft:/u-**fc-c 
ita < , i c e 1 4 iittfrfcWNncccM s it t ^ < 7 y 

*-*£ifift3tfft2^> Krabft, C©a^>Pttl 
C E 1 4 #G 8 a B* W< * ^SS7 05^ ? 
9WH\s*JX* (!) 2 24>*4 h (r^'* y«0 

snft* 

[ 0 0 9 2] tLhOct f«? yu^# 2 6&f* 

/rte it, -7 ^ ^ > i 1 o^ttcctfMsnfc 1 ce 1 4 40 
y*x*±as,>o ps/^^yfActKJ:*), 

i - if #7 r ; < * ** & fciMW 1 ©Wfc* 

[ 0 0 9 3] cod J: ^ tc. ccgdieJiHi 1 cc^t^^, 
-^sl/iCfWUfc? v vis****) 86x$ » > 
3>>'^'Jilt^t^ R0M2<D*i££ls]^ 
<Wftt t? r * "fe Xt ft C t ifiV * , 51-SIUC 

3 > > * 'j &mi *«&cq~?4 2 ^ ttr *-fe xii 

p*m < ttfttlfr 4 *>. w ^ so 
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> 1 1 * jl - irttS 1 6 K *ftW 1/ < ^ v 7 i351Sf 
&fl|«K»«:3*i!* 1 7£/n,r I CE ! 4(CJMk8 

8 a ±<D(I#fe J: O'G D L K 1 H-f 8 b cc-ff^^G 
OE' 8 c CD« ^ t-^^cc J: C CC^fflf ^> 
C iJjir* ft J: 5 tc^ »i . j C E 1 4 iPh<Or^ 

7 y|D0 iA^g*. ! 1 rtSUOC-rW y0!S7 

A. GOE' -> H ' <Dtm?~)?mj]^t>?^XG 
8 a SSriT^ftA:^, ! C E 1 4 4 ^< y@ 
§&7 4(Diaoil#«&Sffe*»tc»ilft C &^-C#ft« 

[ 0 0 9 5 ] Wm&mz. *ttifr%fcj: ^ cc. ?^ 
>1 l«£rt**tiri'ftR0M2tt. *©rt«*!*i»# 

^gxfa *«: * * ii* n-c i/ * ^ . zwm&m * & 

1 «tt« ufcf'M y0K7 o^'u- c 
o<£ btmm&hv a ^^a^siatcjcsffiTftc 

«* 2tcj:ft^>rr2> nfe 9 s J < 7 9Wmr* u 

-*#ft*j6ffiur, ^y<D*ft^oy^i*ii»tiaa 

[0096] iT, C©R0Mai/>i'»>t«3« 

^^9>iCW. *ftt'ii-?*f=2>i i©abftS^ 

[009 7] H2 0^T^^tC, 'J-te? hA^-h 
fe. 7 ^ J: r R OM 2 1,^ 3 >^VJ^ 
********** <^^?7'ST12> o 

il^li, -€-<?>**^^3>l lrt©ROM2E*Ma 
fe^^/,^^ W^<L*IJ^$nrRO 
M3b^>3 >*S?Tf ft ^'u- **ftfl>» 
S*tf^ {a^^7'ST13)o @3^0fef;<-; y 
HB7tCteC^C«, r PU*ttttUt>** (0) 2 3i 
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5r^<y<oab^^a y^ A»»<o^ti-ena>*Ha»& 
r K u *lfc*2 u a * < o > 2 3 

fv< ? y«tt (0>2! tc4it»r 1 -e©»4 tr 

? h-~£T3 t'? hflM^Ix KAMA*-* ^JMHRtf* FT* 
tt*^a-K7 Kux&ss&U 3sT2t^ h^Otr? h 

(2) *«RT*. 

[ 0 0 9 8 ] />0ft?T#S#. >< 

y*A«<M>*SIIK< 7u-**n&ccj:9^? 
y|U 9 iA^S* , x n ii^a^D y 7 A 

tt. *rr KU^ttttUt>a* <0> 2 3*fci*7Fl' 
aJ±#1^*£ < i ) 2 4©iT*&'ey>f* ?£iJ9i£* 

fv<? jr*|gpn>A* < l > 2 lOWStr? ^«fl>+1 20 
Mciioiar, r Fi/*ifctt <o> 23 
*#££i,feiS£Kttco«St'? ^ £ * y t 
tt«n>** (i) £4-c#fe^u?di-&cci*-en^ 

[0 09 9] TKUaifclSUt*** (0) 2 3<D 

iaui'A* ( l > 2 4<o-gc#Etar'SiJ0j^^4ofc 
•&<ME l/l^o^7 A#t§,#3 $ 4rc c *4*f *>' * y o> 
tft^w^r^ ^r^STuai 30 

7hu;tffc*£Ui>A* (0) 2 3*&tt7KL**tbttU 
( 1 > 2 4Q£WC?M* ?$W&*&%£.L< 

7 $ *rc t * sm * y o*sisiSopi«*s 
&tiiT (Af-^ST I 5> o ftfc. COr^'^^iiO 
ji*»H7'D y^ AK»-SKtc, A £ v *W8a:«SBE 

ttK*Hf h ( ? 7*s t i e ) • *©» % *v>< ? y 40 

[ 0 1 0 0 1 MHMBflo. ±e^cMBft2Kfei*'c 
It. -? ^ 2 >fc pjjg; $ ft* 7> < v 9m%e>r/ u - tm* 

[0 1 0 1 J 7^a> 1 i $mt>1y><QW®K£ *>X9nt 50 
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*cD«iWicc-*fcCPi( i^^ri?^x$n^^4, 

l'*. — CPU 1^67*-bX3tl*ifil»y^^ 

0CcT: 9, 70 «A3^jE*(ciM¥urt»4BI*)BJBft(c 
StH^^^tcr^-dA^^^ m*^-?«ffloM9 

^^T^, £i| 9 ^iO^^f 4 i t?-? ^ =2 > 

1 1 awfeKBK* -j r *-M«*«rm* ^ j& 

[ 0 1 0 2 ] C 3 tt, 2 > I 1 

<<)> 2 l(D!4t9 h-^3 htcj:^^-c> 
3f ? ^H0^7 HcJ:^u-*H«iftfr3ttRtf? h 

*7Ku^«jWitHi(c*tietitte , r*. co«fc^«c 
tttfurfew**. ^py^io^^ti'&rKuxfiHtt 
-3b 6 i/«?>t>^ o r t * *fcafi> % *£KS(c ft -3 -c c P u 
1 cc*f7 Ki/^^©»«snfcSH?ftcajRtiife 

H-> , Cfc**-3BBIB«rliai*A**l**MB'r4Ct* 

SS^feffil/, *tU^^8»T*Ct*ipJtt4ft* # 
[0 1 03] 

oc cpuioamws. icEtoamws. cpu 

4Mr$#m0> h b-Agteg. r^'^ y»fBOM9U»« 

1§fi£Ufc<Dt\ P!»^4775 Va>*y*x* » 

*/*>->f*ytur«6ffirsci^5jftift-?T. 
r ^nucitflft Sji<^^ *ff (4t*r**»*ia < ft 
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0 *\ ft®? £ R o MOT 5? -fe * *Xik b tc 0 % 
$><C<* ~ * if ^ £ ffl AT £*BSft <t CC- < ? 

atld*ft<ft9. *fc, T^a>*a— yaS««:i[(tW 

L/C. jrttiftifttm^Kfcr*^****^^ i 

CEfc ^i^T £ C i & ft & fcfe . tr - J: £ 

[ 0 10 4] ttM 2 CttOjffl r- 
G>F)JB£ i feftHO© * a ? * p ? 

Ave, flftSftfcf^^Btft^l CE&ffl* 
T* cfc ^ KHHrtl/fcOD-C. I C E i *v< ? ?BRSH4>41 
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